Abstract. Western toad, Bufo boreas, tadpoles were collected from a lake in the Cascade Mountains of central Oregon, where they occur in sympatry with backswimmers, Notonecta spp., giant waterbugs, Lethocerus americanus, common garter snakes, Thamnophis sirtalis, roughskin newts, Taricha granulosa and rainbow trout, Oncorhynchus mykiss. Backswimmers, waterbugs and snakes prey on toad tadpoles. Newts and trout are potential tadpole predators, but they find toad tadpoles unpalatable. In laboratory tests, groups of tadpoles responded with anti-predator behaviour when exposed to live backswimmers, waterbugs and snakes, but not when exposed to either newts or trout. In subsequent tests, when only chemical cues from the stimulus animals were presented, the toad tadpoles again responded to backswimmers, waterbugs and snakes, but not to either newts or trout. When tests were conducted using only visual cues, tadpoles did not respond with anti-predator behaviour to any of the heterospecifics with the possible exception of garter snakes. These results show that western toad tadpoles can distinguish between predatory and non-predatory heterospecifics with which they co-occur, and that predator recognition by toad tadpoles is primarily based on chemical cues.
The failure of a prey animal to recognize and respond to a predator increases the probability that it will be captured during an encounter with a predator. A prey animal that gives an antipredator response upon encountering a nonpredator, however, wastes valuable time and energy that would otherwise be available for other activities such as foraging and reproduction (Lima & Dill 1990) . As a result, there should be strong selection pressure on prey to distinguish between predatory and non-predatory species. In a series of laboratory experiments, we examined the ability of western toad tadpoles, Bufo boreas, to distinguish between different classes of heterospecifics with which they co-occur.
Western toad tadpoles, like other bufonids, contain bufotoxin (bufondienolides: Flier et al. 1980) in their skin. These chemicals make tadpoles unpalatable to many predators (e.g. Voris & Bacon 1966; Wassersug 1971; Cooke 1974; Walters 1975; Brodie et al. 1978; Formanowicz & Brodie 1982) . Predators that swallow tadpoles whole, or invertebrate predators that pierce the skin and suck body fluids, are less affected by tadpole chemical defences than predators that masticate, bite or somehow taste the tadpoles (e.g. Kruse & Stone 1984; Peterson & Blaustein 1992) . At one of our field sites in the Cascade Mountains of Central Oregon, we have observed three species that readily prey on toad tadpoles: two invertebrates, the backswimmer, Notonecta spp., and the giant waterbug, Lethocerus americanus, and one vertebrate, the common garter snake, Thamnophis sirtalis. Each of these predators readily consumes toad tadpoles under both laboratory and field conditions (Arnold & Wassersug 1978; Hews 1988; Nussbaum et al. 1988; Peterson & Blaustein 1992) . Two additional species found at our study site, roughskin newts, Taricha granulosa, and rainbow trout, Oncorhynchus mykiss, are potential predators on toad tadpoles, but they find toad tadpoles unpalatable (Peterson & Blaustein 1991; J. Kiesecker & A. Blaustein, unpublished data) . Peterson & Blaustein (1991) 
